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Abstract: Prediabetes is a significant metabolic disorder associated with an 

increased risk of cardiovascular disease (CVD). Identifying cardiovascular risk 

factors in individuals with prediabetes is crucial for early intervention and 

prevention strategies. This study aimed to assess the prevalence and distribution 
of cardiovascular risk factors among newly diagnosed prediabetes patients and 

their associations with different prediabetes subtypes. A cross-sectional study 

was conducted among 100 newly diagnosed prediabetes patients at a tertiary 

care center in Bangladesh. Prediabetes was classified into four subgroups: 
isolated impaired fasting glucose (IFG), isolated impaired glucose tolerance 

(IGT), both IFG and IGT, and isolated HbA1c-defined prediabetes, based on 

the American Diabetes Association (ADA) 2017 criteria. Cardiovascular risk 

factors, including body mass index (BMI), central obesity, hypertension, 
dyslipidemia, and microalbuminuria, were assessed. Statistical analyses were 

performed to compare risk factor prevalence among the subgroups. 

Dyslipidemia (98%), central obesity (90%), and metabolic syndrome (69%) 

were the most prevalent cardiovascular risk factors. Family history of diabetes 
(51%) and cardiovascular disease (33%) were also common. The IFG group 

exhibited the highest prevalence of dyslipidemia (100%), metabolic syndrome 

(85.7%), and hypertension (42.9%), though differences across subgroups were 

not statistically significant. A significant correlation was found between spot 
urinary albumin-creatinine ratio and 2-hour plasma glucose levels (p = 0.002). 

Cardiovascular risk factors are highly prevalent in prediabetes, emphasizing the 

need for early screening and targeted interventions to prevent disease 

progression and reduce future CVD burden.  
Keywords: Prediabetes, Cardiovascular Risk Factors, Dyslipidemia, Metabolic 

Syndrome, Hypertension, Cross-Sectional Study. 
Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

1. INTRODUCTION 
Prediabetes represents an intermediate state of 

dysglycemia characterized by an increased risk of 

developing type 2 diabetes mellitus (T2DM) and 

associated complications. According to the International 
Diabetes Federation (IDF), the global prevalence of 

prediabetes is projected to rise from 318 million in 2015 

to 482 million by 2040. In Bangladesh, the prevalence of 

prediabetes is currently estimated at 22%(Awareness, 
Treatment, and Control of Diabetes in Bangladesh: A 

Nationwide Population-Based Study | PLOS ONE, no 

date). 
 

Prediabetes is classified into two main 

categories: impaired fasting glucose (IFG) and impaired 

glucose tolerance (IGT)(Grundy, 2012). IFG is defined 
as an elevated fasting plasma glucose (FPG) 

concentration of 5.6–6.9 mmol/L, while IGT is 

characterized by a 2-hour post-load plasma glucose 

concentration of 7.8–11.0 mmol/L following a 75-g oral 
glucose tolerance test (OGTT) in the presence of an FPG 

<7.0 mmol/L(Impaired Fasting Glucose - an overview | 

https://www.easpublisher.com/
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ScienceDirect Topics, no date). Additionally, the 
American Diabetes Association (ADA) 2017 includes an 

HbA1c range of 5.7–6.4% as a diagnostic criterion for 

prediabetes (Li et al., 2018). 

 
Individuals with prediabetes are at an increased 

risk for macrovascular complications, including 

cardiovascular disease (CVD) and stroke, leading to 

higher morbidity and mortality compared to those with 
normal glucose homeostasis(Schlesinger et al., 2022). 

Research suggests that both FPG and 2-hour post-

glucose (PG) levels within the prediabetic range are 

independent risk factors for developing atherosclerotic 
cardiovascular disease (ASCVD) (Kashyap et al., 2023). 

Furthermore, evidence indicates that cardiovascular risk 

begins to rise well before the onset of overt diabetes, 

supporting the "ticking clock" hypothesis (Hu et al., 
2002). 

 

The Diabetes Control and Complications Trial 

(DCCT) and the United Kingdom Prospective Diabetes 
Study (UKPDS) have demonstrated that strict glycemic 

control can reduce macrovascular complications(King, 

Peacock and Donnelly, 1999). Therefore, early screening 

for cardiovascular risk factors in newly diagnosed 
prediabetic individuals is crucial for guiding early 

intervention strategies. Identifying and managing these 

risk factors may help prevent or delay the progression of 

diabetes and reduce the burden of cardiovascular disease 
(Diabetes, no date). 

 

Given these considerations, the present study 

aims to assess the prevalence of cardiovascular risk 
factors—including central obesity, hypertension, 

dyslipidemia, microalbuminuria, and a family history of 

diabetes and cardiovascular disease—in individuals with 

newly detected prediabetes. 
 

2. MATERIALS AND METHODS 
This cross-sectional study was conducted in the 

Department of Endocrinology at Bangabandhu Sheikh 

Mujib Medical University (BSMMU) from March 2017 

to September 2018. The study included 100 adult 

patients with newly detected prediabetes recruited 
through non-probability purposive sampling. Prediabetes 

was diagnosed based on the American Diabetes 

Association (ADA) 2017 criteria, and participants were 

categorized into four groups: those with only impaired 
glucose tolerance (IGT), defined as a plasma glucose 

level of 7.8–11.0 mmol/L at two hours post-75g oral 

glucose tolerance test (OGTT) with fasting plasma 

glucose (FPG) less than 7.0 mmol/L; those with only 

impaired fasting glucose (IFG), defined as an FPG level 
of 5.6–6.9 mmol/L; those with both IFG and IGT; and 

those with only HbA1c in the prediabetes range (5.7–

6.4%) with normal FPG and two-hour plasma glucose 

levels. 
 

Patients taking medications that could interfere 

with blood glucose levels, including high-dose steroids, 

pentamidine, and diazoxide, or medications affecting the 
cardiovascular system, such as oral contraceptives, 

hormonal preparations, and lipid-lowering agents, were 

excluded. Additionally, individuals with known 

cardiovascular disease due to secondary causes, 
including familial hypercholesterolemia, nephrotic 

syndrome, or other endocrinopathies, were not included 

in the study. 

 
Cardiovascular risk factors were assessed in all 

participants, including family history of diabetes and 

cardiovascular disease, body mass index (BMI), blood 

pressure, lipid profile, and urine microalbumin levels. 
Body weight was measured to the nearest 0.1 kg using an 

electronic digital weighing machine while participants 

wore light clothing and no shoes. Height was measured 

to the nearest 0.1 cm using a portable wall-mounted 
stadiometer, with participants standing erect, barefoot, 

back against the wall, and head in the Frankfurt 

horizontal plane. BMI was calculated by dividing weight 

in kilograms by height in square meters. The lipid profile 
was measured using the enzymatic method with a 

commercially available kit, while urine microalbumin 

levels were determined by an immunoturbidimetric 

assay. 
 

Data were analyzed using the Statistical 

Package for the Social Sciences (SPSS) software, version 

22.0. The normality of data distribution was assessed 
using histograms, box-and-whisker plots, and Q-Q plots. 

Descriptive statistics were presented as frequencies and 

percentages for categorical variables, while continuous 

variables were expressed as mean ± standard deviation 
(SD). Comparisons between different prediabetes groups 

were performed using a one-way analysis of variance 

(ANOVA) for normally distributed continuous variables 

and the chi-square test for categorical variables. 
 

3. RESULTS 
The study included 100 adult patients newly 

diagnosed with prediabetes, categorized into four 

subgroups: isolated impaired fasting glucose (IFG), 

isolated impaired glucose tolerance (IGT), both IFG and 

IGT, and isolated HbA1c-defined prediabetes. 
 

Table 1: Demographic and Clinical Characteristics of Study Participants by Prediabetes Subgroups 

Parameters Overall 

(n=100) 

Only IFG 

(n=7) 

Only IGT 

(n=52) 

Both IFG & IGT 

(n=28) 

Only HbA1c 

(n=13) 

Age (years, mean ± SD) 37.46 ± 9.07 34.14 ± 7.29 37.56 ± 9.06 38.66 ± 9.58 36.23 ± 9.24 

Age Group (%) 
     

<40 years 57 (57%) 5 (5%) 31 (31%) 13 (13%) 8 (8%) 

≥40 years 43 (43%) 2 (2%) 21 (21%) 15 (15%) 5 (5%) 
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Parameters Overall 

(n=100) 

Only IFG 

(n=7) 

Only IGT 

(n=52) 

Both IFG & IGT 

(n=28) 

Only HbA1c 

(n=13) 

Sex (%) 
     

Male 31 (31%) 0 (0%) 17 (54.8%) 7 (22.6%) 7 (22.6%) 

Female 69 (69%) 7 (10.1%) 35 (50.7%) 21 (30.4%) 6 (8.7%) 

Education (%) 
     

Illiterate 13 (13%) 0 (0%) 8 (61.5%) 5 (38.5%) 0 (0%) 

Undergraduate 59 (59%) 3 (5.1%) 34 (57.6%) 15 (25.4%) 7 (11.9%) 

Graduate 28 (28%) 4 (14.3%) 10 (35.7%) 8 (28.6%) 6 (21.4%) 

Occupation (%) 
     

Day laborer 1 (1%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 

Service holder 25 (25%) 0 (0%) 12 (48%) 5 (20%) 8 (32%) 

Business 10 (10%) 0 (0%) 6 (40%) 4 (40%) 0 (0%) 

Housewife 55 (55%) 6 (10.9%) 28 (50.9%) 17 (30.9%) 4 (7.3%) 

Others 9 (9%) 1 (11.1%) 5 (55.6%) 2 (22.2%) 1 (11.1%) 

Smoking History (%) 
     

Non-smoker 92 (92%) 6 (6.5%) 48 (52.2%) 26 (28.3%) 12 (13%) 

Quit smoking 4 (4%) 0 (0%) 2 (50%) 2 (50%) 0 (0%) 

Current smoker 4 (4%) 1 (25%) 2 (50%) 0 (0%) 1 (25%) 

Family History of DM 

(%) 
51 (51%) 1 (2%) 21 (41.2%) 20 (39.2%) 9 (17.6%) 

Family History of CVD 

(%) 

33 (33%) 1 (3%) 11 (33.3%) 13 (39.4%) 8 (24.2%) 

 

Demographic and Clinical Characteristics of Study 

Participants by Prediabetes Subgroups 

The study population had a mean age of 

37.46±9.07 years, with the highest mean age in the 

IFG+IGT group (38.66±9.58 years) and the lowest in the 

isolated IFG group (34.14±7.29 years). More than half 
(57%) of participants were under 40 years old, with the 

IFG+IGT group having the highest proportion of 

individuals over 40 years old (15%). 

 
Females predominated (69%), with all isolated 

IFG cases being female. Males were most prevalent in 

the isolated IGT group (54.8%), while the IFG+IGT and 

isolated HbA1c groups had lower male representation 
(22.6% each). Educationally, 13% were illiterate, 59% 

had an undergraduate level, and 28% were graduates. 

Illiteracy was highest in the IFG+IGT group (38.5%), 

whereas no illiterate participants were found in the IFG 
or isolated HbA1c groups. The highest percentage of 

graduates was in the isolated HbA1c group (21.4%). 

 

Occupationally, housewives formed the largest 

group (55%), followed by service holders (25%), 
business owners (10%), and day laborers (1%). The 

isolated IGT group had the highest proportion of service 

holders (48%), while housewives were the most common 

in the IFG+IGT group (30.9%). No day laborers were 
found in the IFG or isolated HbA1c groups. 

 

Most participants (92%) were non-smokers, 

with current smoking reported in only 4%, 
predominantly in the isolated HbA1c group. The highest 

proportion of former smokers was seen in the IGT and 

IFG+IGT groups. 

 
51% of participants had a family history of 

diabetes, particularly in the isolated IGT (41.2%) and 

IFG+IGT (39.2%) groups. Cardiovascular disease 

history was reported in 33%, with the highest prevalence 
in the IFG+IGT group (39.4%) and the lowest in the IFG 

group (3%) (Table 1). 

 
Table 2: Frequency of Cardiovascular Risk Factors among Different Categories of Prediabetes (n=100) 

Parameter Isolated IFG 

(n=7) 

Isolated IGT 

(n=52) 

Both IFG & IGT 

(n=28) 

Isolated HbA1c 

(n=13) 

p-

value 

Family history of DM 1 (14.3%) 21 (40.4%) 20 (71.4%) 9 (69.2%) 0.006 

Family history of 

cardiovascular disease 

1 (14.3%) 11 (21.2%) 13 (46.4%) 8 (61.5%) 0.009 

Waist circumference 7 (100%) 47 (90.4%) 25 (89.3%) 11 (84.6%) 0.748 

Hypertension 3 (42.9%) 19 (36.5%) 7 (25%) 1 (7.7%) 0.170 

Dyslipidemia 7 (100%) 52 (100%) 26 (92.9%) 13 (100%) 0.155 

Spot urinary ACR 0 (0%) 3 (5.8%) 2 (7.1%) 0 (0%) 0.708 
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Frequency of Cardiovascular Risk Factors among 

Different Categories of Prediabetes 

Significant differences were observed in the 

prevalence of family history of diabetes (p = 0.006) and 

cardiovascular disease (p = 0.009) across groups. Both 
IFG & IGT (71.4%) and Isolated HbA1c (69.2%) groups 

had the highest prevalence of familial diabetes, while 

Isolated HbA1c (61.5%) and Both IFG & IGT (46.4%) 

showed the highest rates of familial cardiovascular 
disease, indicating a stronger genetic predisposition in 

these subgroups. In contrast, Isolated IFG had the lowest 

prevalence (14.3%) for both risk factors (Table 2). 

 
Central obesity was prevalent across all groups 

(84.6%–100%), though the difference was insignificant 

(p = 0.748). Similarly, dyslipidemia was nearly universal 

(92.9%–100%), with no significant variation (p = 0.155). 
Hypertension was more frequent in Isolated IFG (42.9%) 

and Isolated IGT (36.5%) but least common in Isolated 

HbA1c (7.7%) (p = 0.170), suggesting a stronger link 

between blood pressure abnormalities and fasting 
glucose alterations rather than HbA1c-defined 

prediabetes. 

 

The prevalence of elevated urinary ACR was 
low, with the highest rates in the IFG & IGT (7.1%) and 

Isolated IGT (5.8%) groups, none were detected in 

Isolated IFG or Isolated HbA1c (p = 0.708), indicating 

that microvascular complications may not be an early 
distinguishing feature among prediabetes subtypes 

(Table 2). 

 

 
Figure 1: Frequency of Metabolic Syndrome in Different Categories of Prediabetes (n = 100) 

 

Metabolic Syndrome in Different Categories of 

Prediabetes 

Metabolic syndrome was most prevalent in the 

Isolated IFG and Both IFG & IGT groups (85.7%), while 

lower in Isolated IGT (59.6%) and Isolated HbA1c 

(61.5%). This suggests a stronger association with 
fasting glucose abnormalities, emphasizing the need for 

early intervention in these groups to reduce 

cardiovascular risk (Figure 1). 

 

Table 3: Cardiovascular Risk Factors (Mean ± SD) Among Different Categories of Prediabetes (n=100) 

Characteristics Isolated IFG 

(n=7) 

Isolated IGT 

(n=52) 

Both IFG & IGT 

(n=28) 

Isolated HbA1c 

(n=13) 

p-

value 

BMI (kg/m²) 27.30 ± 2.77 29.17 ± 4.91 28.83 ± 5.70 27.49 ± 4.40 0.618 

Waist Circumference (cm) 90.14 ± 7.81 93.86 ± 8.23 95.71 ± 12.65 92.77 ± 8.60 0.535 

Systolic BP (mmHg) 138.57 ± 15.99 128.00 ± 19.05 124.46 ± 15.89 115.77 ± 110.77 0.272 

Diastolic BP (mmHg) 79.29 ± 10.17 82.69 ± 12.69 78.93 ± 11.41 76.15 ± 8.69 0.252 

Total Cholesterol (mg/dl) 199.14 ± 35.69 186.17 ± 33.68 190.17 ± 32.87 192.35 ± 34.86 0.763 

HDL (mg/dl) 39.28±7.23 38.52±7.73 41.82±7.54 40.95±10.11 0.336 

Triglycerides (mg/dl) 193.42 ± 88.21 189.53 ± 104.78 186.92 ± 84.56 205.03 ± 111.14 0.820 

LDL (mg/dl) 111.86±21.07 114.79±32.67 117.22±34.23 113.16±27.85 0.969 

Spot urinary ACR 8.00±3.88 12.24±11.14 13.16±11.07 8.73±5.59 0.442 

 

Cardiovascular Risk Factors (Mean ± SD) Among 

Different Categories of Prediabetes 

The analysis of cardiovascular risk factors 

among different prediabetes categories revealed no 

statistically significant differences, suggesting a similar 
pattern across the subtypes. The mean BMI was 

comparable across groups, ranging from 27.30 ± 2.77 in 
the Isolated IFG group to 29.17 ± 4.91 in the Isolated IGT 

group (p = 0.618). Similarly, waist circumference did not 

differ significantly, with values ranging from 90.14 ± 

7.81 in the Isolated IFG group to 95.71 ± 12.65 in both 
IFG & IGT groups (p = 0.535). Blood pressure 
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measurements, including systolic and diastolic BP, 
showed no significant differences (p = 0.272 and p = 

0.252, respectively), despite a trend toward lower values 

in the Isolated HbA1c group. Lipid profiles, including 

total cholesterol, HDL, triglycerides, and LDL, were also 
comparable across groups, with no significant variations 

observed (p = 0.763, p = 0.336, p = 0.820, and p = 0.969, 

respectively). Finally, spot urinary ACR was consistent 

across all groups (p = 0.442), further suggesting no 
significant differences in early kidney function markers 

among the prediabetes categories (Table 3). 

 

4. DISCUSSION 
This study provides a comprehensive analysis 

of the demographic and clinical characteristics across 

various prediabetes subgroups, offering insights into 
potential risk factors and informing targeted intervention 

strategies. 

 

The mean age of participants was 37.46 ± 9.07 
years, with the combined IFG and IGT group exhibiting 

the highest mean age (38.66 ± 9.58 years) and the 

isolated IFG group the lowest (34.14 ± 7.29 years). 

Participants in this study are younger compared to 
previous findings; our findings suggest that prediabetes 

may be affecting a younger population in our setting. 

This could be attributed to lifestyle changes, increasing 

urbanization, and earlier detection of dysglycemia (Oh et 
al., 2020). 

 

A notable female predominance (69%) was 

observed, with all isolated IFG cases being female. 
Conversely, males were most prevalent in the isolated 

IGT group (54.8%). This distribution aligns with 

previous research indicating potential sex-specific 

differences in the manifestation of prediabetes subtypes, 
warranting further investigation into hormonal or 

behavioral factors that may contribute to these disparities 

(Mustafa et al., 2011). 

 
Accumulating evidence suggests that 

individuals with nondiabetic-range hyperglycemia are 

already at risk for cardiovascular diseases(Levitan et al., 

2004). Metabolic abnormalities associated with 
atherosclerosis and ischemic heart disease may exist for 

years before diabetes manifests(Zakir et al., no date). 

This study found a high prevalence of cardiovascular risk 

factors in prediabetes, particularly dyslipidemia, central 
obesity, and metabolic syndrome. A positive family 

history of cardiovascular disease was more frequent in 

individuals with both IFG and IGT. Among prediabetes 

categories, the IFG group had the highest percentage of 
dyslipidemia, central obesity, metabolic syndrome, and 

hypertension. A significant positive correlation was 

observed between spot urinary albumin-creatinine ratio 

and 2-hour plasma glucose. 
 

Dyslipidemia was highly prevalent (98%), with 

all prediabetes groups showing altered lipid levels. 

Obesity was also common, with 38% overweight 54% 

obese, and 90% exhibiting central obesity. The high rate 
of central obesity among Bangladeshis may reflect 

differences in body composition compared to other 

populations(Ali et al., 2022). Lifestyle factors such as 

urbanization, reduced physical activity, and increased 
food consumption may contribute(Assah et al., 2011). 

Central adiposity is closely linked to insulin resistance 

and increased cardiovascular risk(Kahn and Flier, 2000; 

Anand et al., 2015). 
 

Metabolic syndrome prevalence (69%) was 

comparable to other studies, supporting evidence that 

prediabetes is associated with insulin resistance and 
increased ASCVD risk (Kalan Farmanfarma et al., 2019; 

Kashyap et al., 2023). Hypertension was present in 30% 

of participants, with a higher incidence in males. 

Although lower than in other studies, this could be due 
to a younger study population with fewer 

comorbidities(Huang et al., 2020). 

 

A strong familial link was observed, with 51% 
of prediabetes patients having a first-degree family 

history of diabetes and 33% having a family history of 

cardiovascular disease. Family history has been 

recognized as a key risk factor in guidelines by major 
health organizations, emphasizing its role in early 

intervention(Sanghavi et al., 2019). Only 5% of 

participants had microalbuminuria, consistent with 

previous studies highlighting its role in cardiovascular 
risk(Ärnlöv and Nowak, 2020). 

 

Despite the presence of cardiovascular risk 

factors, only 9% had a moderate and 1% had a high 10-
year cardiovascular risk. The lower prevalence of high-

risk may be due to the younger age and non-smoking 

status of most participants. The IFG+IGT group had a 

significantly higher rate of positive family history of 
diabetes and cardiovascular disease, which aligns with a 

previous study (Nathan et al., 2007), suggesting a 

combined impact of insulin resistance and β-cell 

dysfunction. 
 

While there were no significant differences in 

cardiovascular risk among prediabetes categories, the 

IFG group had the highest rates of dyslipidemia, 
metabolic syndrome, and central obesity. This aligns 

with previous studies linking central obesity with 

visceral adiposity and insulin resistance(Westphal, 2008; 

Association between prediabetes and risk of 
cardiovascular disease and all cause mortality: 

systematic review and meta-analysis | The BMJ, no date). 

However, prediabetes was not a predictor of 

cardiovascular risk in this study, possibly due to the 
small sample size and lack of cardiovascular outcome 

assessment. Large-scale meta-analyses have shown a 

clear association between prediabetes and cardiovascular 

events(Nanavaty et al., 2023), highlighting the need for 
early intervention. 
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These findings underscore the heterogeneity 
within prediabetes subgroups concerning demographic 

and clinical characteristics. Understanding these 

differences is essential for developing tailored 

intervention strategies to prevent the progression of type 
2 diabetes. Further research is warranted to explore the 

underlying mechanisms driving these variations and to 

assess the effectiveness of targeted interventions in 

diverse populations. 
 

5. CONCLUSION 
This study highlights the high prevalence of 

cardiovascular risk factors among individuals with newly 

detected prediabetes. Key risk factors such as 

hypertension, dyslipidemia, obesity, and elevated 

inflammatory markers, were significantly associated 
with prediabetes, underscoring the need for early 

intervention. Given the potential progression to type 2 

diabetes and increased cardiovascular morbidity, 

targeted lifestyle modifications and risk factor 
management should be prioritized. Strengthening 

preventive strategies, including regular screening and 

patient education, may help mitigate cardiovascular risks 

in this high-risk population. 
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